Compact packing of lipocalin-type prostaglandin D synthase induced by binding of lipophilic ligands.
Lipocalin-type prostaglandin (PG) D synthase (L-PGDS) is a multi-functioning protein belonging to the lipocalin family, acting as a PGD(2)-synthesizing enzyme and as an extracellular transporter for small lipophilic molecules. In the present study, to clarify the conformational changes of lipocalin proteins induced by binding of lipophilic ligands, such as all-trans-retinoic acid (RA), bilirubin (BR) and biliverdin (BV), we measured small-angle X-ray scattering (SAXS) of L-PGDS and that of two other lipocalins, beta-lactoglobulin (betaLG) and retinol-binding protein (RBP). L-PGDS bound all three ligands with high affinity, while betaLG and RBP could bind only RA. The radius of gyration was estimated to be 19.4 A for L-PGDS, and 18.8 A for L-PGDS/RA, 17.3 A for L-PGDS/BR and 17.8 A for L-PGDS/BV complexes, indicating that L-PGDS became compact after binding of these ligands. Alternatively, the radius of gyration of betaLG and RBP was 20.3 and 26.2 A, respectively, and was almost the same before and after RA binding. Based on the SAXS data, we found that the compact packing upon binding ligands is a special feature of L-PGDS and it may be ascribed to the conformational flexibility of L-PGDS molecule itself, which underlies the high-affinity for its ligands.